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Introduction
Platelets play an important role in the develop ment of vascular disorders and arterial thrombosis. The receptors for different agonists and the path ways for the signal transduction offer several inter esting targets for pharmacological intervention. In the course of a search for fungal m etabolites inhib iting the collagen induced aggregation of bovine platelets, extracts of submerged cultures of several hundred basidiomycetes were tested. Am ong them, the extracts of R adulom yces confluens 95135 showed potent inhibitory activity, and its contents were investigated by bioassay-guided fractionation. In the following we describe the fer mentation, isolation, structure elucidation and bio logical activities of radulone A (1) and B (2), ra dudiol (3), radulactone (4) and radulol (5), five new sesquiterpenes produced by R adulom yces confluens.
Materials and Methods

General
IR and U V spectra were measured with a Bruker IFS 48 and a Perkin-Elmer Lambda 16
U V /V IS spectrometer, respectively. For analytical HPLC a Hewlett Packard 1090 series II instru ment was used. 'H NMR (500 MHz) and 13C N M R (125 MHz) were recorded at room temper ature with a Bruker ARX500 spectrometer with an inverse multinuclear 5 mm probehead equ ipped with a shielded gradient coil. The spectra were recorded in CDC13, and the solvent signals (7.26 and 77.0 ppm, respectively) were used as ref erence. The chemical shifts (6) are given in ppm, and the coupling constants (J) in Hz. COSY, HM QC and HMBC experiments were recorded with gradient enhancements using sine shaped gra dient pulses. For the 2D heteronuclear correlation spectroscopy the refocusing delays were optimised for 1 Jc h =145 Hz and nJCH=10 Hz. The raw data were transformed and the spectra were evaluated with the standard Bruker UX N M R software (rev. 941001). Mass spectra were recorded with a Jeol SX102 spectrometer, melting points (uncorrected) were determined with a Reichert microscope, and the optical rotations were measured with a PerkinElmer 141 polarimeter at 22 °C. All flash chroma tography was performed on 60 A 3 5 -7 0 ^im Matrex silica gel (Grace Am icon) TLC analyses were made on Silica Gel 60 F254 (Merck) plates and visualised with anisaldehyde/sulfuric acid and heating.
Fruiting bodies of Radulomyces confluens (Syn.: Cerocorticium confluens (Fr.: Fr.) Jül. & Stalpers) were collected growing on wood. The specimen showed all characteristics of the genus and species (Eriksson, 1981) . Mycelial cultures were derived from the spore print of a fruiting body. The strain 95135 is deposited in the culture collection of the LB Biotechnolgie, University of Kaiserslautern.
Fermentation and isolation
For maintenance on agar slants and submerged cultivation, Radulom yces confluens was grown in YM G medium composed of : yeast extract 0.4%, malt extract 1%, glucose 0.4%, pH 5.5 and agar 1.5% for solid media. For the production of 1 and 4 fermentations were carried out in a Biolafitte C6 fermenter containing 20 1 of YM G medium at 22 °C with aeration (2 1 air/min) and agitation (120 rpm). 250 ml of a well grown culture in YM G medium were used as inoculum. For the production of 2, 3 and 5 a fermentation was carried out in a Biostat U fermenter ( Tables  I and II 
Results and Discussion
F e rm en ta tio n a n d iso la tio n As detected by analytical HPLC, production of radulone A (1) and radulactone (4) in the culture broth started immediately. Interestingly, only small amounts of compounds 2, 3 and 5 were formed during fermentations in the 20 1 scale. The fermentors were harvested when the activity of the crude extract in the platelet aggregation assay reached a maximum, approximately after 6 days. The extraction of the culture broth and isolation of the metabolites 1 to 5 is described in the experi mental section.
S tru c tu ra l e lu cid a tio n
The structures of radulone A (1) and B (2), radudiol (3), radulactone (4) and radulol (5) are shown in Figure 1 . The determination of their structures is based on data from NMR spectros copy and mass spectrometry, the ID NM R data are given in Tables I and II while other spectro scopic data are given in the experimental part.
High resolution EIMS data for radulone A (1) indicate that its elemental composition is C 15H 180 3, suggesting that 1 has an unsaturation Table I . !H (500 MHz) NMR data (ö; multiplicity; J) for radulones A (1) and B (2), radudiol (3), radulactone (4) and radulol (5) I4-H3 to 1-Hß, 2-H, 9-H and 10-Hß, while 15-H3 gave correlations to 1-H a and 10-Ha.
Radulactone (4) is a dihydroisocoumarin sesqui
terpene with an illudalane skeleton. Its structure was determined by the HM BC correlations from 1-H2 to C-2, C-3 and C-9, 4-H 2 to C-6 and C -l3, from 5-H2 to C-3, C-6 and C-7, from 10-H to C-2, C-8 and C-9, and from 12-H3 to C-2, C-3 and C-6, besides the usual correlations from 14-H3 and 15-H3. The NO ESY correlations between 8-H and 10-H, and between 12-H3 and 1-H2 as well as 5-H 2 confirmed the structure. Interestingly, the isomeric illudalane sesquiterpene with the hydroxyl group attached to C -l instead of C-10, calomelanolactone, has been isolated from Pityrogramma calomelanos (Bardonille et al., 1978) .
The structure of the illudane radulol (5) was de termined by the HMBC correlations from 12-H3 to C-2, C-3 and C-6, from 4-H 2 and 5-H2 to C-3, C-6 and C-7, from 13-H3 to C-6, C-7 and C-8, and from 14-H3 and 15-H3 to C -l, C-10 and C -ll, be sides to each other. The illudane skeleton is estab lished by the HMBC correlations from 2-H to C-9, and from both 8-H and 10-H to C-2. The 'H coupling constants of the cyclopropane ring show typical values for illudane sesquiterpenes. The rel ative stereochemistry was established by the NO ESY correlations between 2-H and 1-Hß as well as 4-H2, between 12-H3 and 1-Ha as well as 5-H a, and between 15-H3 and 1-Ha.
Biological properties
Radulone A (1) is a potent inhibitor of human and bovine platelet aggregation stimulated by dif ferent inducers. The effects of 1 on the aggregation of human and bovine platelets stimulated with dif ferent inducers are compared in Table III Both contain the same conjugated penta-l,4-dien-3-one functionality, which at a first glance would be considered responsible for the potent bioactiv ity of 1. Either the oxygen bridge between C-2 and C-14 in radulone A (1) is important for the bioac tivity per se, or it induces a better overlap in the dienone system making it more reactive. The fact that coprinolone (6) (Starratt et al., 1988) has anti biotic properties indicates that the former alterna tive is correct.
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